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13 April 2001 

Mr. Gary J. Buehler 
Director, Office of Generic Drugs (HFD-600) 
Food and Drug Administration 
Metro Park North 2, Room 286 
7500 Standish Place 
Rockville, Maryland 20855 

Re: NDA # 13-217/S-036 SKELAXIN (metaxalone) Tablets 400 mg 

Dear Mr. Buehler ., 

This letter is a follow-up to a submission made by Elan on February 27 2001 to the Office 

of Generic Drugs in which I provided you with a copy of data submitted to Dr. J. Bull 

(Attn. Dr. D. Bashaw) of the Division of Anti-Inflammatory, Analgesic and Ophthalmic 

Drug Products, CDER clearly demonstrating that comparable in vitro dissolution data 

alone were not sufficient to establish bioequivalence between different tablet formulations 

of metaxalone and the currently approved metaxalone formulation, SKELAXINTM. (See 

attachment 1). 

Subsequent to this submission, we obtained a copy of a Citizen Petition filed on 6 March 

200 1 by Mutual Pharmaceutical Company of Philadelphia in which they submitted data 

together with the request to the FDA “to withhold approval of any abbreviated new drug 

application (ANDA) for a duplicate version of SKELAXINB (Metaxalone) Tablets, 400 

., 
mg without an acceptable’ in-vivo fasting bioequivalence study demonstr 

proposed test product and the reference product are bioequivalent”. - 
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For the reasons given in our February 27 submission and the March 6 Mutual Citizen 

Petition, Elan endorses Mutual’s request. Metaxalone is a drug that presents a 

bioequivalence problem, and its entry in the Orange Book should reflect that fact. 

Recently Elan has received notification from the Illinois Department of Public Health 

(March 22 2001, Attachment 2) as well as from the Drug Utilization Review Council of 

New Jersey Department of Health and Senior Services (April 11,2001, Attachment 3) of 

an application by Zenith Goldline Pharmaceutical to include their “generic” version of 

metaxalone 400 mg on the respective state form&tries. 

Elan is very concerned about the activity of Zenith Goldline Pharmaceutical for the 

following reasons: 

It is not our understanding that a Company may obtain inclusion of a prescription product 

in any state formulary before it has been approved for sale and distribution by the Food 

and Drug Administration; 

In view of the data submitted to FDA by Mutual as well as by Elan, there is definitive 

scientific evidence that demonstrates that a comparative in vitro dissolution profile of a 

400 mg metaxalone tablet compared to a 400 mg SKELAXIIVM tablet is a wholly invalid 

and inappropriate method for establishing bioequivalence between formulations of 

metaxalone. Therefore, even if the dissolution studies in the Zenith Goldline ANDA show 
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no differences in the formulations (you will note that they submitted in vitro dissolution 

data to the Illinois Department of Health), the studies are completely inadequate for 

purposes of demonstrating bioequivalence. 

Elan has submitted evidence that metaxalone is too insoluble for dissolution studies to be 

predictive of in vivo bioavailability. Mutual has provided in vivo studies con&rning this 

fact (equivalence in vitro but lack of equivalence in vivo) and demonstrating that in two 

attempts Mutual produced biobequivalent formulations, as shown in blood level studies. 

These data mean that, as a scientific matter, all ANDAs for metaxalone must contain in 

vivo bioequivalence data. 

I would be grateful if you could therefore confirm to Elan the current status of OGD 

classification for metaxalone 400 mg as requiring in vivo bioequivalence data and I 

respectfully request that you i.r&orm Zenith Goldline Pharmaceutical that their submissions 

to state formulary authorities are scientifically inappropriate and premature. 

I am at your disposal for further information or clarification. My direct phone number is; 

650-553-7187; fax: 650-616-2650. 

Yours sincerely, 

Michael C. Scaife, Ph.D. 
,,. 

Vice President, Regulatory Affairs, 
Elan Pharmaceuticals and Carmick Laboratories 
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pharmaceuticals 

800 Gateway boulevard 

South San Francisco. CA 94080 

Telephone (650) 877.0900 

Fax (650) 877-8370 

February 27 200 1 

Garry Buehler 
Acting Director, Office of Generic Drugs 
Center for Drug Evaluation and Research 
Food and Drug Administration 
Attention: Document Control Room 
9201 Corporate Boulevard HFD-550 
Rockville, MD 2!857- 1706 

Re: NDA # 13-217/S-036 SKELAXIN (metaxolone) Tablets 400 mg 

Dear Dr. Buehler 

This communication is to inform the Office of Generic Drugs of data that we, as the 
Innovator Company wish to share with you for a product marketed under the name of 
SKELAXN* (active ingredient, metaxolone). 

For your background information, please be aware that SKELAXlN* was the,s-ubject of 
DES1 Notice 9947 for metaxolone and that in the Federal Register 39, No. 159 dated 
August 15 1974, the then Commissioner concluded that the efficacy of metaxolone had 
been demonstrated. 

I am enclosing copies of correspondence (dated February 27 2001) and supportive data 
that I have recently submitted to Dr. Jonca Bull of the Division of Anti-inflammatory, 
Analgesic and Ophthalmic Drug products, CDER 

In view of the fact that this product is eligible for ANDA submissions, Elan feels that it is 
important that we urgently bring to your attention the attached information which in 
summary demonstrates the following: 

0 Metaxolone, according to the FDA Guidance Document on eligibility for “Waiver of 
in vivo bioavailability and bioequivalence studies for immediate-release solid oral 
dosage forms based on a Biopharmaceutics Classification System” is a low solubility 
drug and as such is not eligible for a waiver as detailed within 21 CFR 320.22.; 

0 Preliminary but convincing data comparing the in vitro dissolution profiles of two 
tablet formulations of metaxoione and SKELAXIN* to in vivo data generated in 
human volunteers has shown that an,equivalenr dissolution profile for metaxolone 
tablets is not a scientifically valid substitution for a bioequivalence assessment. 
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This was in fact the concIusion reached by Dr. Bull’s Division in a Ietter sent to our sister 
Company Camrick Laboratories (letter dated April 14 2000) which is included for your 
information). In the fight of the data outlined above, Elan has agreed with the Division to 
provide more definitive data both on the in vitro di.ssolution profile for SKELAXlN* 
tablets as well as to provide a pharmacokinetic profile, both then serving to provide the 
Agency with a standard against which potential ANDA Applications should be evaluated. 

As we generate additional data, I will continue to send copies to the Office of Generic 
Drugs for your evaluation and comment. 

Please feel free to contact me at (650) 553-7187 if you require further information or 
clarification at this stage. 

Sincerely, 

Michael C. Scaife, Ph.D., 
Vice President, Regulatory Affairs 
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Elan Pharmaceuticals 

elan 
pharmaceuticals 

February 27 2001 

Jonca Bull, MD 
Acting Director, Division of Anti-Inflammatory, Analgesic 
And Ophthalmic Drug Products 
Office of Drug Evaluation V 
Center for Drug Evaluation and Research 
Food and Drug Administration 
Attention: Document Control Room 
9201 Corporate Boulevard HFD-550 
Rockvilie, MD 20857 

800 Gateway Boulevard 

South San Francisco, CA 94080 
Telephone (650) 877-0900 

Fax (650) 877-8370 

Re: NDA # 13-217/S-036 SKELAXIN (metaxolone) Tablets 400 mg 

Dear Dr. Bull, 

This communication is a follow-on to our letter of February 16 2001 in which we stated 
that we would be providing the Agency with data that was the b&q for our.conciusion ,... ..^“.IX.t..b, E/ , .._ ̂  !, ^, 
that there is no correlation between the in vitro dissolution profile of metaxolone tablet 
preparations and their corresponding in vivo pharmacokinetic profiles. 

En the first document, “Determination of the drug substance equilibrium solubility 
classification of metaxolone under physiological pH conditions”; we provide data on the 
equilibrium aqueous solubility of metaxolone, the active ingredient in SKELAXIN*as 
determined according to the FDA Guidance document entitled “Waive: of in vivo 
bioavailability and bioequivalence studies for immediate-relee$: s.$d ora1 $osage forms 
based on a Biopharmaceutics Classification System” (August 2000) 
The results of this-study clearly demonstrate that metaxolone is classified as a low 
solubility drug. 

In the second document, “Bioavailability of metaxolone fo~ulatiq~~~ assessed by in 
vitro dissolution compared to in vivo pharmacokinetic profiles” we provide the results of 
our preliminary investigation into the in vitro dissolution profiles of two different tablet 
formulations of metaxolone compared to SKELAXIN*, together with their corresponding 
in vivo pharmacokinetic profiles. 
The results clearly show that there is not a correlation between the in vitro dissolution ‘. . profile of different tablet fo,rmulations of metaxolone and the in vivo pharmacokmetic .,. 
profile. 

Elan Pharmaceuticals 
a member of the Nan Group 
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-. _ ._ . _ . . . . . . . ..I -. - ..-..--.--. -_ ..-^ ..-.--_ 

It was based upon the findings fkom these two investigations that we have concurred with 
the Agency that it is important for ourselves, as the originator company of SKIX;ijor;r~’ 
to adequately define the in viva pharmacokinetic profile for the product as well as to 
provide to the Agency, a more detailed in vitro dissolution profile for the tablet 
presentation that more clearly defines the product. Further supportive data to this effect 
will be provided for the Agency’s review in the near future. 

Please fee1 free to contact me at (650) 553-7187 if you require further information or 
clarification at this stage. 

Sincerely, 

Michael C. Scaife, Ph.D., 
Vice President, Regulatory Affairs 

Desk Copies: 

E. Dennis Bashaw, Pharm.D., 
Sharon Schmidt, MS 
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3000 Horizon Drive 
King of Prussia, PA 19406 

Study Report No: SR-N1257-0001.00 

Period Covered: 13Feb-2001 to 0,16-Feb-2001 

Determination Of The Drug Substance Equilibrium Solubility Classification 
Of Metaxalone Under Physiological pH Conditions 

26-Feb-2001 

Contributors: S. Wheeler, R. Pate!, J. Strasters, J. Bullock 
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ABSTRACT 

The Analytical Sciences Department Of Elan Pharmaceutical Technologies was 
requested to determine the equilibrium aqueous solubility of Metaxalone, the active . . . . . IS *...w,ll,. .d ., _C.LI. 
pharmaceutical ingredient (API) in Skelaxin@ Tabtets, under physiological pH conditions. 
The objective of this study was to determine the” sqluhj~ky classification of Metaxalone as 
it relates to the Biophamaceutical Classification System (BCS). Equilibrium solubi!ity of 
Metaxalone was determined ,at 37 *C in a series of pH/buffer media spanning the range :. .<e-~ _ ._“_ .,.l 
from pH 1 to pH 7.4. The solubility of Metaxalone was found to be fairly constant over 
this pH range averaging about 0.36 mg/mL. Based on the s.o~lub@y of Metaxalone and 
considering the highest dose strength (400mg) for Skelaxin@ Tablets, Metaxalone is 
classified as a low solubikty API based on the BCS system. 
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1. Introduction/Study Objectives 

The Analytical Sciences Department of Elan Pharmaceutical Tech-nologies (EPT) was 
requested to determine the, equilibrium aqueous solubility of Metaxalone, the active 
pharmaceutical ingredient (API) in Skelaxin@ Tablets, under physiological pH conditions. 
The objective of this’ study was to determine the solubility classification of Metaxalone. as ^” ‘.. 
it relates to the Biopharmaceutical Classificatio?_“,Systern (BCS). The BCS system is 
used to classify an API based on jts aqueous solubility and intestinal permeability 
properties. This study was focused only on evaluating the aqueous solubility properties 
of Metaxalone. This was performed at 37 “C in a series of pHIbuffer media spanning the 
pH range from pH 1 to pH 7.4. 

The equilibrium aqueous solubility characteristics of Metaxalone, were determined: using 
the FDA Guidance Document” entitled “Waiver of. In. vjvo Bioavailabrltty and 
Bioequivalence Studies for Immedjate-@lease Solid Oral Dosage Forms.‘Based on a 
Biopharmaceutics Classification System” (August 2000) as a guideline. For expediency, a 
modification was made to the experimental procedure recommended in Section ~I#, sub- 
part A of this FDA guidance. This entailed the use of a,n ultra-vioiet spectrophotometric -.. /... _,_ 
(UV) method in place of a stability-indicating HPLC method for the concentration 
determination of Metaxalone in the, various media. The UV method was adapted from ‘“a\ 1 ,.~-G**/*h*~*b‘s <.a ~,.\~i,~~,~rri~wi*n,~“~~~~~~,~ ., ,, i Carnrick Laboratories, Inc. Analytic/i’ ‘:~~~~~~~~~.l”:,~.~-28-c (Attachment I) foi the 

dissolution testing of Skelaxin@ Tablets. 

Solubility determinations were conducted in a. total, of six media, including water, 0.1 M 
HCI, USP simulated gastric fluid without enzymes (SGF), and &$reous buffers at pH 3.0, 
6.8 and 7.4. The FDA guidance states that the num.ber of pH conditions required to 
accurately define the pH-solubility profile should be based on the ionization 
characteristics of the API. The structure of Metaxalone provided in Figure 1 reveals that 
there are no ionizable functional groups for the compound. This, the selected pH 
conditions for this study should adequately characterize the pH-solubility profile of this 
API. All solubility experiments for this study were conducted at 37 *C with solub.ility 
determinations made over the course-,of 23 h-ours. . ., 

26-Feb-2001 elan pharmaceutical technologies, Confidential 
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Figure 1 Structure Of Metaxalone 

*+y. -. . . 
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2. Experimen tai 

2.1. Batch Description For Bulk Metaxalone API 

2,1/l. 
2.1.2. 
2.1.3. 
2.1.4. 
2.1.5. 

Technical Information 
(refer to Attachment 2 for Certificate of analysis) 

Supplier: Roche 
Batch No.: MH90995674 
Expiry Date: 29-Aug-2005 
Assay by HPLC (dried substance): 99.6% 
Sum of Impurities: 0.1% 

2.2. Instrumentation 

2.2.1. pH meter: Beckman Model 660 
2.2.2. UV Spectrophotometer: HP Model 8453”D,iode-array UV/Vis 
2.2.3. Dissolution Apparatus: Distek Model 5100 Dissolution Apparatus 

2.3. Buffer Media Preparations 

The following media were prepared for conducting the solubility experiments. 

2.3.1 
2.3.2 

Water: USP Purified Water 
0.1 M HCL: For each liter.,of.,O~@‘j HiCL, add 8.3’mL of concentrated 
HCL to 200 ml of water., Qlute to ,jO60 mL withwater and mix welt. ..2,\:,.-. _... 3. /a _, (j2,-. _> j .,I _. . 
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2.3.3 

2.3.4 

2.35 

2.3.6 

2.3.7 

Potassium Phqsphate 0.2 M: Dissolve 27.22 g of potassium 
phosphate monobasic (KH2P04) in water, and dilute with water to 
1000 mt. 
pH 6.8 Buffer (Potassium Phosphate): Place 250 mL of 0.2 M 
Potassium phosphate into an appropriate container. Add 112 rnk yf 
0.2 M NaQH. Then add water to 1000 mL. Mix well. Adjust pH rf 
necessary to 6.8 k 0.05 with O.‘i “Mhk%l or (j:;Z’N”Ph~osphoric kid. 
pH 7.4 Buffer (Potassium Phosphate): Place 250 mL of 0.2 M 
Potassium phosphate into an appropriate container. Add 196 mL of 
0.2 M NaOH. Then add water to 1000 mLI Mix well. Adjust pH if 
necessary to 7.4 t O.OS’with 0.2.M NaGH or-q.2 N Phosphoric acid. 
pH 3.0 Buffer (Potassium Phosphate): Place 256 mL.of 0.2.M 
Potassium phosphate into an appropriate container. Add about 600 
mL of water. Adjust pH to 3.0 with 0.2 N Phosphoric acid. Add 
water to 1 QOmL. 
Simulated, Gas@ic Fluid (USP): Dissolve 2.0 g sodium chloride and 
7.0 mL of concentrated “HCL and sufficient water to make 1000 mL. _..“/ _ “- .I ‘L .., .., , ,, 

2.4. Solubility Determination Protocol . . 

Equilibrium solubility experiments were conducted at 37 “c using a dissolution apparatus 
equipped with paddles conforming to USP apparatus 2 specifications. 

2.4.1. 

2.4.2 
2.4.3 

2.4.4. 

Add about 5g of Metaxalone API to 500mL of-the aqueous buffer 
contained in a dissolution vessel equilibrated at 37’C. 
Start a timer and stir solutions at 15Orpm. 
At selected time points (1, 2, 16.5 and 25 hours) withdraw a IOmL 
aliqout and filter through a 0.45 micron nylon syringes filter (Gelman 
0.45 micron 25mm Acrodisc) 
Quantitatively dilute 2.0mL of the filtrate to 1 OmL with methanol and 
mix well. 

2.5. UV Concentration Test Method, 

The following is an outline of the UV procedure used to determine the M.etaxalone 
concentration in the various aqueous media. 

2.5.1. 

2.5.2 Standard Preparations: 

26-Feb-2001 

Instrumental: 
Wavelength: 280nm 
Pathlength: 1 cm 
Diluent: 80% methanol/water 

Standard 1: Weigh about 25mg of Metaxalone API into a 250mL 
volumetric flask. Dissolve with diluent with shaking and/or sonication 
and dilute to volume. Nominal conc&ntr&ion is O.lmg/mL 

elan pharmaceutical technologies, Confidential 



Standard 2: D.il@e IOmL of StandFcd 1 to ?!jml+ith dilt$x& _, 
Nominal concentration is O.O4r$tiL r .-., *^ .%,-iki,IC:.,“A _I 

Standard 3: Dilute 5q-16, pf,stzpd,ard 1 .tp 25mL with dilutent. Nominal 
‘.- 

” :-::y ‘.‘L’“” a *, :.~.~...‘l”.-~;r”‘ :’ / .-: .a ,_, “~.” ,,’ _ _ 
concentration is O.O2mg/mL s 

Standard 4: Dilute 2mL of Standard 1 to 25pL v$th djl$ent. Nominal 
concentration is 0.008mgImL 

I. .. 

Standard 5: Dilute ImL of Standard 1 to 25mL with dilutent. Nominal 
concentration is O.O04mg/mL 

2.5.3. Analysis Procedure: 

253.1. Blank the UV with- $luent at 280nm 
2.5.3.2. Measure the absorbance of&&&ids l-5 at 280nm in 

triplicate and construct a &indard cut%e. : 
2.5.3.3. Measure the absorbance of the sample preparations at 

280nm in triplicate. 

2.5.4. Calculations: 

Calculate the solubility of Metaxalone in the medium using the following formula: 

Solubility in mg/mL = (A smp - Y-int)/m x DF 

Asmp = Absorbance of sample at 280nm 
Y-int = Y-intercept from the standard curve 
m = Slope from the standardcurve 
DF = Sample dilution factor (1012 = 5) 

3. Da b/Results 

3.1. Metaxalone UV Calibration Results 

Metaxalone standard UV calibration curves were generated for each of the sampling time I . ,* , ,~,. i. 
points used to ‘det&mi?re the Mot”$@%je‘~ .solubiQ for this study (1, 2, 16.5 and 25 
hours). In general, the absorbance at 280nm was linear throughout the standard 
concentration range of 0.004mgImL to O.lmg/mL. However, for the first calibration 
conducted at the one hour time point there was a small.amou,nt oft curvature at the high 
end of the concentration range. Therefore, for the one hour ?im,e point a second drder 
polynomial fit. of th;Metaxalotie standar<,d,at;? was. used. For all of the other standard ‘ -‘., “, .- . . _/ ,, _,- ; __ 
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curves, a linear fit was used. T~~~~~, ,1 summarizes the regression results for the various 
standard CuNes and Figure 2 contains a~‘~~~cai“‘~~~~~~rone, $tq?dar($ f--2ponse curve 

I 

using a linear model. The absorbance vq!yes for alI @tbility test samples in the various 
media were within the range of this standard curve. 

Table 1 Summary of Linear Regression Results For The Metaxalone UV ., 
Response at 286nm 

-19.7814713 1 NA 

. ..” ,. ., ., _ ._, 
,. : 

Figure 2 Typical Metaxalone Standard Calibration Curve (T = 16.5 Hours) 
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3.2. Metaxalone Equilibrium Solubiliiy Results 

Table 2 and Figure 3 summarize the sotubility data collected for Metaxalone- in the 
various aqueous media over the course of 25 hours. The consistency in the results 
between the 16.5 hour point and 25 hour point in ali’ -media suppork ‘that equilibrium 
solubility at 37 OC was achieved in all six”m.edja. Based on the structure of Metax?!one 
and the absence of any ionizable functional groups” on th-e ‘~m&cufe; no’.&i&%ant pH 
dependence in the solubility data was anticipated. This is supported by the data at the 25 
hour time point which shows the sol.ub#ty ranging from 0.34mg/mL to 0.38mglmL in the 
different media. The small differences (O.O4mg/mL maximum) can be attributed to ionic 
strength or surface tension differen,.ces for the various media. Theresutts_ obta~nedA,~,n,,th,e .-I.i_‘..l..., ._ j,,” .__.( 
phosphate buffers at three different pH values were be%een ~~irf-O.35mQlmL: The ” 
results obtained in the two acidic ,medis (O.lM HCI tind SGF) were O-37-0.38 mg/mL 
while in water the result was 0.37mgImL. 

Table 2 Summary Of Metaxalone Equilibrium Aqueous Solubility Data At 37 OC 
Between-pH 1 And pH 7.4 

T n nw< I I n 3470 I I 0.3489 i 
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Figure 3 Solubility Profiles of &lda~~@~~~A~,~~~~,~ As A Funckm Of Time In ~1 I,. ” ., ___. 
Aqueous Media Ranging From pH 1 To pH 7.4 

I, -..s (-,._ _.. , , ‘ 
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4. Discussion 

The results from this study have confirmed the anticipated lack of a pH dependence of 
the aqueous solubility of Metaxalone u.nder physiological pH conditions. Within the range 
of pi-l 1 to pH 7.4 the average solubility determined for Metaxolone was 0.36mg/mL with 
a range of 0.34mg/mL to 0.38mg/mL. 

In order to determine the solubility classification of Metaxalone according to the BCS 
system, it is necessary to calculate the volume of. aqueous medium sufficient to dissolve 
the highest dose strength of the drug within the pH range of pH 1 to pH 7.5. To be 
classified as highly soluble, the highest dose strength must be soluble in I 250mL of 
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aqueous medium., ., For Skelaxin@ Tabjets with a dose strength of 400mg per tablet this ___ ^,^ ,_,. ~/I (^ ~ .( .( , _ _; ..: .,,.‘.r.l -, .-:-riiirr 2~ .wg~*xil;v*::i’.l:.; / _ 
equates to a sol&Q& &z$ i&ast 1 .Gmg/mL (4OOmg/2qOmlJ to be considered a highly 
soluble drug. ‘ihe highest solubility value that was ci~$?~i@. ,i” t& pH range for 
Metaxalone, was 0.38mgImL. Therefore, according to the BCS classifitition. system; 
Metaxalone is considered-a low solubilii drug. _ 

5. Conclusion 

The equilibrium solubility of Metaxalone API was. evaluate! ,$ 3J1 pC_.i~, aqueous media 
spanning the range from pH 1 to pH 7.4. The following conclusions c@ b+rs,+p. fr?,m 
this study: 

l 

l 

a 

6. References 

7. 

There is no significant pH dependence to the aqueous solubility of Metaxalone under 
physiological pH conditions (pH 1 to pH 7.4) 
The averaie soltibility of Metaxalone in this pH range is 0.36mg/mL. 
Considering the aqueous solubility of Metaxalone,.,and the, -big hest dose strength of 
the Skelaxin@ drug product, Metaxalone is classified as a low +@ty drug. 
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Bioavailability of metaxolone formulations as assessed by in 
vitro dissolution compared to in viva pharmacokinetic 
profiles. 

Executive Summary 

Pharmaceutical equivalents of poorly soluble drugs, such as metaxalone, 
and/or slowly dissolving immediate release (IR) solid dosage forms, such as 
Skelaxin, have potential bioequivalence problems which may be due to 
differences in drug dissolution in-vivo. In the absence of a validated in vivp/>, 
in vitro correlation, comparability of in-vitro dissolution profiles does not 
indicate in-vivo bioequivalence for such products. 

_ 

Two studies undertaken to assess the in-vivo performance of pharmaceutical 
equivalents to Skelaxin confirmed the lack of predictability of in-vitro 
dissolution for in-vivo bipavailability for metaxalone formulations. The first. .,,., ‘ .x _.s. 
study evaluated a tablet formulation (BB5800040) that released faster in-vitro 
than Skelaxin, using a standard dissolution.test for a,form”utatjon*,of, a poorly 
soluble drug (water with SLS, USP lI@75rpm), but had significantly reduced 
bioavailability compared to Skelaxin. The sec.ood study evaluated a tablet 
formulation (BB5800047) that had a slightly slower dissolution than Skelaxin 
at a couple of timepoints, using the same standard dissolution, method, but 
had greatly enhanced bioavailability compared to Skelaxin. Dissolution of 
these same formulations us/ng lower agitation and less surfactant found,that ,. 
the first formulation (BB5800040) was slower in-vitro to Skelaxin, somewhat 
reflecting in-vivo performance, but the second formulation (BB5800047) 
which showed greatly enhanced bioavailabjlity compared to Skelaxin in-vivo, 
was similar in terms of in-vitro performance to Skelaxin. 

These data therefore confirm the lack of predictability of in-vitro dissolution for 
potential in-vivo bioavajlabjity and bioequivalence problems with formulations 
of metaxalone and provides compelling evidence that in-vitro dissolution 
cannot be used as a surrogate for in-vivo performance of pharmaceutical 
equivalents of Skelaxin. 

Nan Pharmaceuticals 
a member of the Elan Group I 
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Bioavailabiiity of metaxoione .tabiet feA8m&Mw+ .+s,,~sq~,~,~@~~y in vitro 
dissolution compared to in vivo pharmacokinetic profiies. 

Background 
Metaxalone is a poorly soluble drug (highest dose strength (400mg) not 
soluble in 250ml aqueous media) and Skelaxin is a slowly dissolving IR solid 
oral dosage form (~85% dissolved in 30 minutes). Pharmaceutical 
equivalents of poorly soluble drug products and/or slowly dissolving IR 
products have potential bioequivalence problems which may be due to 
differences in drug dissolution in-vivo. In the absence ,of a v,al.idated in v]vo ! ,~ _ _ ,_ 
in vitro correlation, comparability of in-vitro dissolution profiles does not 
indicate in-vivo bioequivalence for such products. 

In-vitro and in-vivo evaluation of Ske!?xin and pharmaceutical ,“/, . / _:_. j.. 1(1, ,” _ 
eauivalents. 

,.. 

Two studies (summarised below) were undertaken to assess the in-vivo 
performance of pharmaceutical equivalents to Skelaxin. The dissolution 
method for release of these formulations vas paddies (USP II) at 75rpm, 
using IOOOml water with 2% SLS, in order to ensure sink conditions. 

Study PP99-466 

Study Design 
This study was a two-treatment, two-period crossover study undertaken in 36 
healthy volunteers (38 enrolled, 36 completed). A single oral 400mg tablet 
dose of metaxalone (Lot # BB5800040) or Skelaxin (Lot # GS639A) was 
administered in a random&d mannerJn each treatment period. There was a , (. 
7-day washout between treatments. Blood samples were obtained at 0, 0.5, 

(.,.. ,_ ..I. a.._ ._, ,__,~ 

I, 1.5,2, 2.5, 3, 3.5,4, 5,6, 8, 12, 16,24, 30, 36 and 48 hours after dosing. 

In-vitro dissolution 
The In-vitro dissolution test for release was performed on twelve tablets of 
metaxalone (Lot # BB5800040) and Skelaxin (Lot # GS639A) using USP II 
(paddles) at 75rpm. IOOOml of an aqueous media. containing 2% SLS was 
used to ensure the achievement of sink conditions,, Samples were analysed 
at 15, 30.45, 60, 90, 120, 135 and 150 minutes. Both products were similar 
in terms of potency (metaxalone Lot # QB58006.46 : >.62.3.%<.; Skelaxin Lot # 
GS639A : 99.6%). The dissolution of the test product (BB5800940) was 
faster than the dissolution of the reference product (Lot # GS639A) at 15, 30, - _j x ,...II ._‘^, * *__*_ ,.,. l_., 
45 and 60 minutes (Table I, Figure 1). 
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Table 1 

-. -. .-. .--. .__. _ .___ ._ .____.._.__._-._____,____ ... ,“__~, 

Dissohtion of 400mg tablets in‘USP II @ Erpm, lOOOml2% SLS in water 
(Release Data) 

Time Metaxalone E$~58WM!J Skelaxin GS639A 
Minutes % Diss. I Oh CV 1 Range % Diss % cv Range 

20-62 I 15 6 13-17 
1 4 38-44 

75-96 1 68 5 63-73 

15 .” 41 I 35 
30 75 23 48-91 1 4 
45 90 9 _- -- 
60 95 3 90-98 iii 

, 
3 85-95 

90 98 1 96-l 00 103 4 98-l 14 
120 99 1 97-101 102 1 98-l 04 
135 99 2 97-102‘ 1 103 2 97-l 06 
150 100 2 97-102 1 102 2 97-l 04 

._“~.i*..X^.x _,_, < :~ ,~. ;& ” .,,/ i’dl ,(A, >-:. il;.v:i.: 3:ii;Nr ^ i ..e .~~~~~,~~~.‘i?r~.~~~~~~“r II _x’c q&&~y. ;g~A~..*~~ 

120 

100 

en 

40 

2a 

C 

Figure 1 

Dissolution of 4OOmg kblek in USP II @ 7Srpm. 10OOml 2% SLS in water (Release Data) 
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In-vivo performance 

Thirty-five of the thirty-six subjects completing the &udy are included in the 
analysis. Subject IO was not jncluded in the analysis as there was analytical ^ / j( _. _^iliF*, -A/-ma,*. 
interference in both. the original and reanalysed data for this subject. In 
contrast to the faster dissolution of metaxalgne Lot # BB5800049 compared to ~“--‘p-=.** ~~~.~~?~‘~.;~,~~~nd~,~~‘~~~~~, 
Skelaxin Lot # GS639A, using the refero&eddissolution method for Gl&&, / ; _ ST ̂I .ew&, ,:** “..,A,... ,<>‘/ 
the Cmax and Al& of this metaxalone formulation were significantly lower “, . ..I. ,a. _ -, **a ~.-,~.lu;~<>,~mr .~‘Y,), ,~.xeic:*-,r~.~~a’.~~~~~ ..;*s>,- .-, ,, 
than that for Skelaxin (Table 2, Figure 2). 

..a ..>“*l&**s,,<,;)i bi: ,” , 
, 

Table 2 
Pharmacokinetic Parameters - pP99-466 . . ,-,., ..,+/.*.I.. (. ,.” . ,. ,,I, , ,. _“,, ._ _\ ” ,. 

Parameter 

Cmax 
(Ln)Cmax 

90% Cl 
AUC 

(Ln)AUCt 
- 9d%Cl 
AUCinf 

(Ln)AUCinf 
90% Cl 
Tmax 
T1/2 

T 

I 

Metaxalone Skelaxin Ratio 
885800040 GS639A Mean O/o cv Range 

Mean (CV%) Mean (CV%) 
518 (59) 669 (39) 

425 620 84 68 14-285 
56-85 

4365 (48) 5215 (35) 
3932 4784 86 30 37-135 
75-90 

4569 (44) 5074 (34) 
4196 4939 89 32 37-158 
77-93 

4 3 I 
8 7 I _, ,,_ ,_. .,, a G. 1.” : ,,~ ~--r~.~“r~.~:s~u-~i.; >b.l _d ,5( .,e.ir*ni I.,,~y>:l:.&,.,:. ,a, ‘&a*$,, $&qyi&* ..:*‘&a .~;~r”~~~~~.,~,~:~rdi,c ‘hr.‘. IA I *u.c+I a - 
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Figure 2 
Plasma concentadions - PPsS-466 

i 

Summary 
The in-vitro dissolution of metaxalone Lot.,# B~58QKM~0, a pharmaceutically 
equivalent formulation to Skela,xin .~as,fast,er. th,an the in-v~~ro,_~isso!.uti~n. of 
Skelaxin Lot # GS639A using the dissolution method for release. However, “’ 
the in-vivo evaluation found metaxaJcne Lot # BB5800040 to have a lower “I_% ,Ol .-. be.,<IL .“, “-,mx ,.w .> __ .“_ .< VI,. ., ..‘” ,,‘ILC”YI ., jl.*.L. . . ,c i.~ . .:.&&Am, -vi;>*“’ L : ; .i ” _ ,, 
Cmax and AUC than Skelaxin Lot # G”S639A. Therefore the tn-vttro _._ ,. _,.. .*~. _,a/_ . i f‘ _,,‘qjlC s<* _ ._, disso,ution using the dissolution me~~~~~~~~~~~~~~~~~~.~~~i;~~~~~~~~~~~~,..~-.~~ ,n”., ,“\“r,&,‘,, ,... ,, ., / \ 

vivo performance for the pharmaceutical equivalents evaluated in this study. 
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Study PP99-642 

Study Design 
This study was a two-treatment, two-period crossover study undertaken in 
46 healthy volunteers (48 enrolled, 46.completed). A single oral 400mg dose 
of metaxalone (Lot # BB5800047) or Skelaxin (Lot # GS639A) was 
administered in a rar@omised manner in each treatment period. There was a /‘“, * .L;ir*.,*)+“**.w+i. ~~~~~~~~~~~ 
14day washout between treatments. Blood sampi*gGere obt&red at 0, 0.5, ,x.- )/ . . . *vi* ..,..ILli.Z % 
1, l-5,2,2.5, 3, 3.5,4,4.5, 5,6,8, 12, 16,24,30, 36 and 48 hours after 
dosing. 

In-vitro dissolution 
The In-vitro dissolution test for” release was performed on twelve units of .‘,A, “&_xm”., I 
metaxalone (Lot # BB5809047) and Skelaxin (Lot # GS639A) using USP II j .I )_” I I. ,. .** 
(paddles) at 75rpm. 1000ml of an aqueous media containing 2% SLS was 
used to ensure the achievement of sink conditions. Samples were analysed I- ,,.r-*. I * . -9: “‘i., ,w,G*;sxri. i’i-i +“i &)a **>e..* 
at 15, 30,45, 60, 90, 120, 135 and 150 minutes. Both products were similar 
in terms of potency (metaxalone Lot # BB5800047 : 1,06% ; Skelaxin Lot # 
GS639A : 99.9%). The dissolution of the test product (BB5800047) was 
slightly slower than the dissolution of the, reference product (Lot # GS639A) at 
45 and 60 minutes (Table 3, Figure 3). 

Table 3 
Dissolution of 400mg tablets in USP II @ 75rpm, lOOOml2% SLS in water 

(Release Data) 

CSG?QA ” 1 Time Metaxalone BB5800047 _ Skelaxin vvvvyl . 
Minutes % Diss. O/o cv Range’ % Diss %CV Range 

15 18 6 17-21 17 7 15-18 
30 38 4 35-40 44 4 41-47 
45 56 4 52-60 71 4 67-78 
60 72 5 65-78 90 2 87-94 
90 98 1 95-99 100 1 98-101 
120 99 1 97-100 101 1 99-l 02 
135 99 1 98-l 00 101 1 99-103 
150 99 1 97-99 100 1 1 99-101 

-‘;‘I ..“I”. I .’ .., I 



Figure 3 

Diseolution of4OOq tablets in USP II @ 75rpm, lOOOml2% SLS in water (Release Data) 

In-vivo performance 

Twenty-four of the forty-six subjects completing the study are included in the 
analysis. Samples from only 30 subjects were analysed on the sponsor’s 
request. Data for subjects 5-8 are not included in the an.alysis due to poor 
chromatography and interference and the bioanalysis for subjects 27 and 28 
was stopped due to a retention time s.hift. _~ In. c.~ntr~~t,tqt~,~,,.~lightly slower 
dissolution of metaxalone Lot. # BB5800947 compared to Skelaxin Lot # v _, .*3-n I_i^n z. c r>.-L*l,,.*i;‘-, “le)((lll 
GS639A, using the referenced dissolution method for release, the Cmax and . _.- ̂. _. .,. ,. _.., “... ._l._“/_by_. 
AK of this metaxalone fcrmulatjc.n, were, significantly higher than that for 
Skelaxin (Table 4, Figure 4). 

Table 4 
Pharmacokinetic Parameters - PP99-632 

Parameter 

Cmax 
(Ln)Cmax 

90% Cl 
AUC 

(Ln)AUCt 
.9d%Cl 
AUCinf 

(Ln)AUCinf 
90% Cl 
Tmax 
Tll2 

Metaxalone 
BB5800040 ” 

Mean (CV%) 
1798 (37) 

1669 
202-266 

8138 
7428 

129-161 
8223 
7518 

124-154 
3 
2 

Skelaxin 
GS639A 

Mean (CV%) 
777 (39) 

72-I 

5672 
5162 

Ratio 
Mean O/o cv Range 

250 43 119- 
574 

151 49 84-258. 

5956 
5453 144 45 81-228 



Figure 4 

Time (how%) 

Summary 
The in-vitro dissolution of metaxalone Lot # 885800047, a pharmaceutically 
equivalent formulation to Skelaxin-+e_slightly slower than the in-vitro 
dissolution of,Sket,axi.n Lot# GS689A, using the dissolution method for 
release. However, the in-vivo evaluation found metaxalone Lot # BB5800047 
to have a higher Cmax and AUC than Skelaxjn..Lot # GS639.A.. Therefcre the __>a, ..~I .“. _ r. ._/,_ ^. 
in-vitro dissolution using the dissolution method for release was not predictive 
of in-vivo performance for the pharmaceutical equivalents evaluated in this 
study. 

Evaluation of alternative dissolution methodologies 
The in-vitro dissoluticn using the dissolution method for release (USP II, 
75rpm, 1 OOOml water with 2% SLS) was not predictive of the in-vivo 
performance of Skelaxin and two pharmaceutically equivalent products (Lot # 
BB5800040 and F$B589,0047). Figures 5 and 6 summarise the in-vitro and in- 
vivo performance of these formulations. 
The in-vitro and in-vivo performance of Skelaxin was similar for the two 
studies. MetaxaJcn”e Lot # BB5800040 was faster in-vitro than Skelaxin and _. .-‘“,, *r-.- _ * “a.. -“a, **Y.d.“. XIP”X .,ax*_/ .*.,w%a.~>>~ti, ii~*“bx~?aar, .;i~ax~,i-.~~~~~~*~~~iC,~~i~~i-,m”r,~~l in i.,e.;rr “,,>;,,*,,” r*U ,~pI_ /jr pa * 
showed a loss in bioavailability in vivo compared to Skelaxin. Metaxalone Lot 
# BB5800047 was slo\?ver,i”n,,Tvi!~~,tn Skelaxin and was superbioavailable in- ,, ((1 *. Lx~~rl*rr>~*ric,>r *I/.., a>_T.;/j c,, ,I(/) A** 
vivo compared to Skelaxin. 
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Figure 6 
In-Viva Data 

The in-vitro performance of Skela,xin,and.jf?e pharmaceutically equivalent 
metaxalone formulations were evaluatedhu~~~;g an alternative dissokrticn. .,. _ 

. medium (500ml water ‘w%%~25!%‘$~~S, paddles at 25rpm using peak’vessels) 
to’determine if this dissolution. system might be capable of predicting the in- 
vivo performance of these .form,ulations. This method was chosen as It was / x e”,:~,~~xn~~~‘~,,~~~. :&~&iL .i: _ &” .., -.’ ” _, / 
considered less severe in te,rms :~~~~~~~~on”.~~~~~~~~~~~~~~~~ncentrat!sn anda _ 
the volume.of media was lower, which might better reflect in-vivo conditipns. _, 
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Figures 7 summarises the dissolut!on sf &e @F. f$~!~!@~~o,n~ l&ing this 
method. Approximately three units were evaluated in each case. 

Figure 7 
5OOml water wttb 035% SLS, paddtee at 25rpm using peak vessels 
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5 
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Summary 
This data shows that there is a.significant impact of both agitation and 
surfactant concentration on the release of metaxalone from.Skelaxin and the ^_, _. 5.“. ._.. ,, ._“_./j ..>.,_** _ we., .“_” ..*.“‘*a ~,.” _,“,, L (,. _- i 
pharmaceutically equivalent metaxalone formulati,onst T&impact of the 
dissolution conditions affects the three formulations,differantly. Lot # 
BB5800047 was found to be cornparable to Skelaxin which is not thecase in- 
vivo, while the dissoluti,on of Lot# BB5800040 better re$ae.cted.the in-vivo ,. _. “I.” x., . _‘^ ,__.; ‘I; 
performance. 

.* 

Conclusions 
The data presented indicates that in-vitro disao!ut,ion, using standard 
dissolution methods is-not predictive of in-vivo performance for 
pharmaceutically equivalent formulations of.Skelaxin, the slowly dissolving IR 
solid dosage form of the poorly soluble drug metaxalone. In addition, altering 
the dissolution cond.itiqns ~~ters”~~~~_~~,~parative performance of these 
formulations. As dissolution appears to be dependent on formulation or 
process parameters, dissolution conditions that ach~~~~.an~n,-vi~~..l.in_~,~~~~, ,_,_, I .,,_ ,_,,, I., I ., , __ , 
correlation for these formulatjons, might not be appropriate for predicting the 
in-vivo performance of alternative formujations. This data therefore provides _x . /,, 4, ,^“__“. .*_“- .~,.j ..,AL/ *;*, ..,* ILL_ 
compelling evidence that in-vitro dlssp!utio~n~~~~~~otbe”u_s_edas,~-surrogate of 
in-vivo performance for pharmaceutical equivalents of Skelaxin. 

IO 
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03-28-01 
----...- ----- -. _I__, _,_._ 

T-618 P.03 F-043 

ihw H ban. Giawnw - Iahn R JAn@n. M.D.. M Ptl Vm-w 

525-535 West Jefferson Street l Sprlns 

March 22,2001 

Roger Wayne Wiley, R.Ph. 
Director, North America Regulatory Affiirs 
Camrick Laboratories 
Elan Pharpwceutkal Research Corporation 
1300 Gould Drive 
Gainesvilte, GA 30504 

Dear Mr. Wiley: 

Enclosed is a metaxalone bioszudy submission received by the Department of Public 
Health in support of Zenith Goldline Pharmackutical’s petition for listing of their product 
in the Illinois Formuiary for the Drug Product Selection Program. 

Should your company have any comments relative to the bioequivalency of this 
product, piease provide 10 copies of your remarks to this office no Jater than close of 
business on Apnl16,2001. 

If you have any questions on this matter, I may be reached at (217) 782-7532- 

Division of Food, Drugs and Dairies 



03-29-01 06:26am From- T-616 P.O4/36 F-043 

APpLlCATlON FOR INCLUSIQN CJF DR?JQ P”ftQDlJJT,I# THE lLLJi$J~S FORMULARY ,I ~.. __ 

1. Name of manufacCurWappIiifton nom 
Zenith Goldline Pharmaceud+s, hi 

3. Mailing atidf~~~ of lllNK~fZWfW~~ppfl~bOfl ttolder. 
140 Leqrand Avenue 
Northvole, NJ 07647 

5. Name of contact penon (fix CtarifKanon af this 
applicarion)- 

Track A Buranicz, Pharm.0. 

7. Reference Wand for wf+l above IS a SuDsticuCe: 
SkelaxinQs of Camrick LabaraDMie6 

9 Generic namB and swengWt(s) of Umg pro#ucW aubn 
lngmrent IWPS OR name and amount of each acpre 

2 Dare of appliit~on: 
2/16/W 

4 AUUresS of manufacNling sire (if Uiffefeilt): 
ten&h LabotaWi66 Caribe, Inc. 
Cidra Induswial Park 
P-0. q QX f1979 
CidG Put& Rica 00739 
6. contaci persbn’a Ielepnone number and e-mail 

adcw6ss: 
(201) 787-1700 x 327 Wa~ie~buranicz@lvatcom 

8. Posag6form: 
Tablers 

lo, Does each pard, of vlis dnfg produu conform with 11. Date last inspeaea Dy FDA for CGMP compliance: 
officlai nandards prior to being markered? 61301Qo 

,J Yes NO 
12 Dare of drug prodwfs FDA approval: 
Nat approved at this time. 

13. IS this mug proaucc 
I._. 

Manufatxured under an ANPA? ,/-Yes -No 

Manufacwred under the NIX? Yes -No 
74. t-&we ~ioequivaleflC43 Sirdies Peen submined IO v\e 15. Is URIS producr SuDjea to a biiuwalence waiuefl 

FDA? 

-Yes 4 -- No If no. wny nor’ See -d- Yes - No If yes, please proviae a 
aaachod copy- 

16. nas VIIS drug pmdria been wolvcd in any litigarion. 17 Does he name bf uw manufacturer appeiir bri all 
including parent suils, n tne last wo years? daributors’ la&M? 

No 

- Yes ( No If no. wtwn will ir fae laoncnecl? Approval is expected near the end of 2001. 
19 Natinat Drug Code: ’ ” ._.a ( 20. Usual cost to p’riaiWacies (AvvpIlOc) or specify) 
01726250-xx Not available at this rime. 

Ptimdname 



--_, ,.. 
63-26-61 08:26am From-. 

.-..-. .-.- .--. _ ._____ ____-- 

T-61 8 P.66/36 F-043 
-w‘ * 

,- I, _ .,,-a.. I. /,” ,” “_,. “, ,, *, , ‘ “~. ,,. 

llnm 
PkAWYA CAbS 

Meto%aW 
Abbreviated New 1 

\ .( “-’ G”-~‘* :y ,*:~‘“~~~-“i‘-“h,,--*“*\u~~,~~‘~., ?,~~~~~~~“r--~~,~~,~,~,~*~. *lmrs ““a.,~-~~~~~*~albi.,~~~~:~~~;.~ ,. I_ “l. ,~. -__ 
.a;.,.. -)A? * --41”,.1,,~., ,.,“.. ,, “. 

SEC’Z~ONW -’ 
~)__ II I “, y--;~~;~~.@K ,” _,, _ ., ,. _ 

._ ,,, .“.~ I;.. ‘3,s <-err I, - i’ ~Sil;? >v* ; J : ,_ i. . / :_ _, _ i ;i c: I *-!I .“‘..,. :.. 1 :. ~,l j pi’,. ~.,;#.,” 

4. Request for Waiver of In VIVO Srudv: ., 

A Request for Waiver of In Yivo study is not applicable. 

PJOTE: &ference is made to a Telephone correspondence beweeP Zenirh Goldhc md 
Ms. eim Se&ha af the Division of Bioequivalena on November 9~ 2(JOoo- Ibc Agcncy .I 
informed Zenith Gold)ine &at M&&alo~e Tabiks, 400 tig are designated as a PESx dW and that 
in-viva bioequivaleacy s&die< are noi requikd for &J abbreviated new dnrg QPhcation- 

. . 

Accor&gly, approptiare fir-viwo bioequivslence srudies demowmtipg fiti F Propod @% 
product is bioequivslent to the reference listed drug are provided in secTJon v1S* af Ihis 
applicarioa. 
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5. in Vjpo Comoarative Dissolution Data: . >,.. . .b ..,.., _a ^kl ,“*<_ I : * j ,_ .,:ii: ,__ ^ ._ .I^ 

Comparative disschrion data for I2 dosage units of the test pro&cc versus 12 dosage units of the 
reference product, hm tie same lots used in the in viw bioequivalence study, fOibWS: 

Dissoltion Mcrhod: US8 41 I> 
App8niW: 2 (paddles) 
RPM: 75 

Medium: 
Volume: 
Tolerance (Q): 

2% Sodium Lautyl Sulfa= 
\ 900 mL at 37°C 

Not Less Than 60% (Q) of rhe labeled amount of-C 12H15N03 
(MeWone) is dissolved in 120 minutes 

ProdUCC Manufacturer 

Metaxalone Tablets, 400 mg Zenith Goldline Pharamcerlticab 

Lot Number 

ND-637 

Expiry Dare 

08/2002’ 

SkclaxidD Tablets, 400 ITI~ 

* Pmposed expiry da=. 

Camrick La,borarories GS779A OS/2002 

A .; .L 1,/ .._ .a_._ ., 

Comparative Assay and Conrent Uniformity Data are also provided. 

JUJO~; Suppohng dissolution data for 12 dosage units of tic Test producr versus 12 dosage units of the 
referace pm&c1 using various media and paddle speeds arc also provided in the following pages. 



COMPARATIVE DIS TION STUDIES 
Method of Anal~rir ; MTX-LC-DIS-1 

P A-2 (oaddlea1.75 RPM, 900 ml.. 2%Sodium hfrwl sullats. 120 Tnk&!.W 
10LEIIANCE: NLT 6QIthlDI ol the labded emount 01 C,&j,t,NO$Ulslereloag) is disrolved In 120 minute& -a 

YENITWS PRODUCT ; 
METAXALONE 7ABLFTS 400mg 
Lot #: ND-637 
Tentative Enp. Dale: OBlZOOZ 
Tasr Due: 0812212000 

tPERCENT DlSSDtVED fN MINUTES) 

! ,. ;. : :. 10 1 23 1 34 1 49 1 6a 7 05 1 97 

1.:: ._ 10 1 21 f 30 43 1 58 1 79 [ 96 

..a*.‘-, _. < 

: ,. : ..: .>< . . 12 23 34 49 64 86 ] 98 

24 36 49 62 98 1 99 

2a 34 49 83 , 86 1 97 

20 1 30 1 46 69 1 78 I oa 
, , 23 I 14 I PB I 00 I B4 I 88 Y 

pEFw f”RODUC-ff 
SKELAXIN WlETAILAL&E, 400 MO TABLETS 
Loi W:GS774A 
EKfL Dole: 05/2002 
Test Dale: OW2W2000 

This Is the lranocrlpllon 01 ihe tabara!ory recorda. 

Transcrlptlon checkd b,v 

. 



COMQAR&b 8 a . STUDY z 
FOR ASSAY AND CONTENT UNIFORMITY 6 I 

FOR METAXALONE TABLETS. 400 WIG 
E? 

ZENITH’S PRODUCT” 
Melanalone Table!s, 400 MG 
Lot # ND-637 
Tanmllue Ewp. Dale: fit2002 
Tect Dare: 08/22/00 
Method: MTX-LCsA- 1 

Melana!one: 
Assay 1 = 99.0% 
Assay 2 = 9936 

Assay 3 = 89.1% 
Content Uniformity (in percm) by Weigh! Varkion 

Mean = 99.1% 
Range = 90.6% - 99.9% 
AS0 = 0.35% 

Ihia Is the lranscripl of the laboratory words. . 

E PRODS 
Sheknin IMeranalonel tablets, 400 MG 
Lot U: GS77SA 
Exp. Dale: 5/2002 
Test Date: 09/29/00 
Method: MTX=lC- A- l 

Skelaxin: 
Assay 1 = 98.6% 
Assay 2 = 90.2% 

Cmtenl Unirormii (in pemen~I by Weigh1 Vndadon 

Mean = 99.0% 
Range = 95.9% - 100,8% 
RSD ‘= 1.4% 

Transcription checked by: a!.& &! tYaw?ku Date: ///9/;1pr3 



COMPARATIVE DlSSOLUllON STUDIES 
METAXALONE TABLETS, 400 MG 

USP Apparatue 2,75 RPM, 900 ml., 2% Sodium tsuryl Sulfate, 120 mlnules 

. 
1 I i 

20 22 26 
30 33 45 
46 1 47 1 70 
60 1 62 69 
‘90 63 I 100 
12fi I 47 Irn 

Metawalone Tablets, 400mg 

. -..---. ..- --.w- - -.- -- 

A---- 
0 30 40 60 00 loo l?O 140 

flme (mln) 
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5. Ih J&PO Corrrp,aratie Diss&tion Daraz ,i __ . . 

Additional dissolution asring using various media and paddle speeds was done to suppoa tie 
original in-v&o comparative dissoltion dara presented in the beginning of this subsection 
(Section VI-S.). Compararive dissolution dara ,far 12 dosage uni= of tic test producr Venus 12 
dosage units of the reference product, fhrn the same lots used in rhc irr viva bioequivaience study. 
fojlows: 

Dissolutian Melrho& USP ~711~ 

AppararUS: 2 (paddles) 
RPM 56 
Medium: Water ar 37oC 

Volume: 
Tolerance (Q): 

900 mL 
Not Less Than 60% (Q) of rhe labeled amounr of C 12H15NO3 
(Meraxalone) is dissolved in 120 minutes 

NO’E l’jx bold rype in rhe above table represcms the difference benwen Zenith Goldline’s -- 
established ‘method and specification for dissolution Kesriag and tie resring performed as supporting 
i7witro dark 

\ 



~TH’S PRODS 
METAXALOME TABMS 4ODrn~ 
Lor #: ND-637 
Ttmlahe Erp. Dale: 0812002 
Test Dale: lllOl/2000 

(PERWilT DISSOLVED IN MINUTES1 

W-WCF QROOUCT, 
SKELAXlN WTAX&NE, 400 MC 1ABLETS 
Lot kGS779A 
Ewp. Data: 0612002 
Teat Dare: 1 O/l P/2000 

(PERCENTDLSSOlVfD IN MtNUTf 

3 1 7 1 13 1 20 1 20 1 34 1 aa 
31 7 1 20 a4 36 

Ttanmiplion checked by: 



COMPARATIVE DISSOLUTION STUDIES 
METAXALONE TABLETS, 400 MG 

USP Apparatus 2,50 RPM, 900 mL, ol Waler al 37C 

Metaxcalone Tetrtets, 409mg 
USP Appmtur 2,50 FIPM, 900 ml, water et SIC 

I()() -. .-. ,.-. - .-.-.. -.... .-. I. . . . _. ---. -..- -. . a 
90 - 
60 - 

Metaxcalone Tetrtets, 409mg 
USP Appmtur 2,50 FIPM, 900 ml, water et SIC 

I()() ,. .-. ..-.- .- .-.. - . . . . .-. I. . . . _. ---. -..- -. . a ---- I 
90 
60 I 

"r 
70 - 

60- 
o so- 
;te 

, 

40 - 

zo- 

0 20 40 60 60 100 130 

lImei @In) 



Addiriond dissolution &sting using various media and paddle speeds was dane to supparr the 
or$j.ual in-vitro compzuk*re diilution ,w prcsenwd in the beginning of this subsection 
(&C&I VU.). Comparative dissoition data for 12 &sage unlxs of the test pro&r versus 12 
dosage u&s ofrhe reference product, f?om the same lors used k?he iti V&J bioequivalence sandy, 
follows: 

DissoIutioa Method: USP (711, 

Apparatus: 2 (paddl-) 

RPM: 50 

Medium: Simulated Iuwstiaal Fluid pR 6.8 
Volume: 900 mL 

Tolerance (Q): Nat Less Than 60% (Q) of rhe fabled amount of C 12H\ 5NO3 
(Memxalone) is dissolved in l,?Q sr$~pg 

NOTE: fhc bold type in the above table qxesents the difference bwees Zen& Goldline’s 
esrabjished merhod sod specifkarion for dissolution resting and the tcsring performed as supporting 
in-w70 da=. 



COMPARATIVE D., 3LUTiON STUDU z: 
r!l 

Method of Anelut& MTK LC I@-! * s. . 
P Ammrafua 3 fiB.RPM.1 Of Shn. 

TOLERANCE: NLT 60KKl) of the lnbelsd amounl 01 C&&jQ&lblalon~~ Ir dhrolusd in 120 minutes, 

JENtTH’S PRODUCT; 
METAXALONE fAl3LETS 400mg 
101 ii: ND-637 
Twmtive Enp, Dale: 0812002 
Tart Date: 11/02/2000 

Wf7CENT DISSOLVED IN MINUTES) 

n I I 39 I 48 
2 6 0 ra 20 91 

7.8 la*!4 17-21 20.93 
8.7% O.f% 8.0% 0.4% 

icl 
P 

NEI 400 MG TABLRS 
Lo1 #:GS77SA ll 
Exp. Date: 05/2002 2 

Test Date: 10/12/2000 
9 

~Thls is the transcrlplian of tie laboratory record@. 
n /) 



COMPARATIVE DlSSOUJTlON STUDIES 
METAXALONE TABLETS, 400 MG 

USF Apparatus 2,50 RPM, 900 mt., Slm. Intestinal ftuld pH 6.6 

Mdawelone fableta, 4iMmg 
USP Apparab~s 2,50 RPM, SfHl mL,SLm. httes!Inal Fluid pH 6.6 

loo -mm*.-..-. 

i 

-.. 1 -- .,. --.-- - . . _ . 
WI 
60 

1 70 * 80 

jr -- 

3 50-l 
13 40- - 
t# %I- -a- - 

10 
0 

40 60 



5. m yipb c~t3amivc Pissoiurioa Darx ., ., ,. ; ,‘, 6 ._, “, . 

Dissolution Method: USP (711s 

Appararus: 2 (paddles) 

RPM: 50 

Medium: Simulated Gasrric Fjui~ pR 13 : 

Volume: 900 ml. 

Tolerance (Q): Nor Less Than 60% (Q) of tie labeled amount of C12Hl5NO3 
(Mcraxalone) is dissolved in 120 minutes 

NOTE: ‘The bold qpe in the above mble reprcsenrs the difference bcnveen Zenirh Goldline’s 
eaabJi&ed method and specificzuion for diss~lurian wsting and the tcs~ing performed as supporring I”. .-. _.I _/, 
in-vim2 data. 

9063 



PRODUCT; 
METAXALONE TAWFTS 400mg 
Lot 1: ND-637 
Tenretive Ewp. Dale: OW2002 
Test Dam 11 /01/2000 

(PERCENT OlSSOLVf D IN MINUTESI 

4 [ 7 10 w 

PfFE=JCE PRODUCT, 
SKELAKIN IMETAWALCiNf, 400 MG TABLETS 
Lot #:GS77SA 
f np. Date: OW2002 
Test Dale: 10108/2000 

I \ 1 \ 2 
0 I 1 1 0 I 1 1 2 1 2 

0 I I 2 
0 1 0 I t 1 0 I I 1 2 
0 I a I I I n I 1 3 I 2 

. 



COMPARATIVE DISSOLUT10N STUDI= 
METAXALONE TABLETS, 400 MG 

USP Apperatue 2,50 RPM, 900 ml, Slm. Gastric Fluld pH 9.2 

i 7 

45 3 0 
80 1 3 1 I 
90 6 1 2 
120 6 2 , 

,. 

Melsxalons Table&, 4OOmg 
USP Apperntue 2,Sfl RPM, 000 ml.,Slm. GesMc Fluid pli 1.2 

loo 
so] 

WI ..-...-. .- .,.-.. m-e... . _ . . - e.. . . . .- - ---.---. ,.-._ - --... 
! 

0 20 4Q 60 80 loo 120 

lime (mtn) 
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1 
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I 

MewaWe Tabks, 4QO rpg 
Abbrcriatcd New Dn~g AppihaTba 

5. In V&a ComDarati\re Dissolurion Darer 

Additior& dissolurioo rcning using various media and paddle speeds was done y support p 
original in-Y~UO comparative diisotioa data presenutd in the beginning of dus subsection 
(Seaion VU.). Cm@e dissolurion dat+ for 12 dosage unirs of rhe tee producr versus 12 
dosage unia oftbe referuncc produc?, fhm Ebe tie low’tid in the in viva bidequivalence swrly, 
follows: 

DissolutiOQ Mnbod: USP (/I l> 

ApparapzS: 2 (paddles) 
74 
Waret ax 37T 

vorume: 
Tolerance (Q): 

900 mL 
NW Less Than 60% (Q) of he labelgd aytoyr of C 1$315NQ 
(MeraxaIone) is dissolved in 120 minures 

NOTE: The bold type in rhc above rable represenm the difference bemveen Zeaith Goldline’s 
esraablishcd mahod and spccifkarion for dissolution resring and bre tening perfonaed as supponb 
in-vitro data 



gENITH’S PRODUCT; 
METAXALOME TABLETS 400mo 

E 
#ii 

ME) 400 MG TAgLETS 
tot 4: ND-837 Lot #:GS779A 
Tentdve Enp. Dale: 0612002 EKE. Data: OW2002 
Test Dam: lO/29/2000 Test Dale: 10/1712000 

23 a5 1 46 1 66 I 80 
4 1 16 I ¶I bl 1 4Y 1 61 6% 

4 It4 
-- 

22 * a4 1 4) 1 

This is the mmtiptlon of 

Transcription checked by: 



COMPARATIVE DlSSOLUTtON STUDIES 

METAXALONE TABLETS, 400 MG 
USP Apparelus 2,75 CIPM, 900 ml., 01 Water at 37C 

MJletaltelone fablets 4Ohg 

I i 1 
20 2 14 
30 I 3 1 22 I 45 4 I 34 
80 I 6 43 
90 7 I 64 
120 I a 69 

Mabwalone Tablets, 400mg 
USP Apparatus 2, ISRPM, 900 mL water at 37C 

lime (An) 
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Memadonc TatMs, ~00 mg 
~bbrwiawd New Drug Applkada!& 

Addi~onal dissolution tcsr@ using various media and paddle speeds was done -LO support be 
or&ud in-vitro compara~iuc dissoItion dara presented in rhe begioniag of this subsection 
(Se&n VU.). Cmpararive dissolution daw for 12 dosage unirs of rhe test product vetws 12 
dosage u&s of tfie nferenct produn, from the same IOTS used in the in vivq ‘qioequivalence study, 
followsr 

? 

Dissolution Method: USP ~7 1 I> 

AppaSNW: 2 (paddles) 

RPM: 75 
Medium: Simulated Inrestiaal Fluid pE 6.8 

Volume: 900 mL 

Tolerawe (Q): Nor Less Than 60% (Q) of the labeled 8mounr of C l2Hr SNOg 
(Mecawlone) is dissolved in 120 minutes 

NOTE: The bold rype in rhe above table represents tie difference beween ZuaiJr Goldline’s 
esmbiished me&ad and specification for dissqiu@? Te,#ng and the rening ptionned as supp~ning 
in-vitro dara. 
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COMFARATIVE DlSSOLUTiON STUDlE!$ 
METAXALONE TABLETS, 400 MC 

USP Apparatus 2,75 RPM, 900 mL, Slm. lntestlnel FLuId pH 6.8 

&hdarelone Tabiets, 4OOmg 
USP Apparatuue 2,75 fWM, BOO mL,Slm, IntestineI Fluld pH 6.8 

100 .--.--- . 

1 

. . . .--.. .--. _. . . ..-.-. -_--1. --. -.-m---c 

90 

80 

70 

60- 
50- 
40 - 
304 
20 - 

0 20 40 60 60 100 &I 

Time (mln) 
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. 

Meuualoae Tablets, 400 mg 
rrbbrcviawd New DN(: ~ppk&i~~ 

Additional dissoletion,. te$ng using various media and paddle speeds was done u, support the 
H o+nd ~-I&PO ccnn~ye dissolurim d&t& ps&ed in tbc be&&g of this subsetion 

(Se&@J VLSJ Comparative dissolution data for 12 dosage wiB of the test prOdUCt Versus 12 
&sage IJ& of the refmcc product, fkom the same lots used in fgc in viw biaqtivsknce study, 
follows: . 

RPM: 
Medium: 
Volume: 
Tolerance (Q): 

7s 
SimrJared Gasric Fluid pS 12 
900 ld 
Nor Less Than 60% (Q) of zhe labeled amounr of C 12R15NO3 
(Metaxalone) is dissolved in 120 minutes 

NOTE: ‘&e bold rype in the above table represents the difference berureen Zenith Goldline’s 
est&li&ed met&I and specification for dissolution testing and zhe festhg performed as supporting 
in-viz?0 data. 



~I-T’H’S PRODUCT; 
METAXALONE TABLETS 400me 

DUCL 
SKELAXIN (METAXA‘iNB) 400 MG TABLETS 

Lot #: ND-637 LOI kGS77BA 
lenlarlve Enp. Date: 0812002 Enp, Dale: OW2002 
last Date: 1 O/29/2000 Test Dale: IO/I B/2000 

6 

‘1 n In I rl 

ro 1 0 I I 1 1 1 1 1 2 I a 
. 

This I6 the Wmsoription al the lebolrtory records. 

Tfanacf iptton ckcked by: o%Jw 
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COMPARAWE DISSOUJTiON STUDIQ 
METAXALONE TABLETS, 400 MG 

USP Apparelus 2,75 RPM, 900 mL, Sim. Gaelrlc Fluld pH 1.2 

10 I 1 I a 
20 2 0 r I 
30 I 2 I 
45 4 I t 
60 I 6 1 
90 11 1 2 
120 I 14 2 

Mebralone T&)etn, 4oomg 
USP Apparelur 2,75 RPM, 600 mL,Slm. Qsetric FIuld pH1.2 



Pissoltion Me$&i: US? C?l l> 

ApparanrS: -1 (bash) 

RPM: 100 

Medium: Waler aL 37oC 

Volume: 

Toiemscc ((2,: 

900 mL 
Not Less Than 60% (Q) of rhe labeled amount of C 12H15NO3 
(Metaxalone) is dissolved in 120 minutes 

NO%: ‘& bold type i.n tie above table represems the difi’erence between Zeni& Goldline’s 
es&li&d mezhod and specifkarion fOr dissoluriop te$,iIlg and the feskg performed a~ WppOning 

in-vine data 



COMPARATWE DI. &&UTlON STUDIES 
#hIhod of Am!&; WIT%-l.C-DlS-1 

D !&!SP Aopfustlir 1.106 RPM, 
TOLfWWCE: NLT 60%lQI of tiths I&s~,$junlPI.C,,Y,,NO.IMa k dim& ad In 120 mln~ 

QFIODUCT; EflEfu~ 
METAXALONE TABLETS 400mg SKELAXIN MTAXAL&E, 400 MG TABLflS 
Lot #: ND-637 LOI #:GS779A 
Tenwive Enp. Dam; OtW2002 fop. Dam; 0512002 
Test Dam: 1110212000 Test Date: 10104/2000 

WERCNUT DISSOLV 

61 I2 1 2a 1 27 1 16 

0 Thir is *he tranrctiplian of 1 

2 

boretory remrds. 

* TmsctlpIlon ahecktld by: #I* L&l&h7 DATE: t//r ;I/&/> 



COMPARATlVE DISSOLUTION STUDIES 

METAXALONE TABLETS, 400 MG 
USP Apperatue 1,100 RPM, 900 mL, of Wabr al 37C 

t I s I 
no 5 35 1 

MelaKelons Tableta, 400mg 
USP Apparelua 1,100 RPM, 600 ml. wBter al 37C 

lOO-/ _..-... .-. , -.-. ._.- ., . .-__.. - -* - .." --.- - -_ . . . . . .-_-. 

0 20 40 60 loo 

Time (mln) 
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~ddiricanal dissoluricm wring using various media aud paddle speeds was done fo suppon @e 
o&haj in-vine comparative dissolution data presewd in the beginning of Uris subsection 
(Se&m V1.5.}. Campararivc dissolution dara for 12 dosage units of the test product versus 12 
dosage Units of the reference producr, from rhe same lots wed in rhe in viva bioequivalcnce study, 
follows: 

DissoIurion Method: USP 411’ 
Apparaw: 1 (basket) 
RPM: la0 
Medium: Simulated Iuresriual Fluid pI3 6-8 

v01umc: 9alInL 
Tolerance (Q): Not Less Than 60% (Q) of the labeled amounr of Cl2HlsNO3 

(Mctaxalone) is dissolved in 120 minures 

NOTE: The bold w in the above tile represents the difference berukm Zepirh Goldline’s 
esab]isbed method and specification for dissoltion testing and tfrr resring perfomed a~ suppoRing 
in-vma dafa. 



- 
SKELAX1N (MFTAXAIONE) 400 MG TABLFTS 
Lot #:GS778A 
EKp, Dew 05/2002 
Test Drte: 1 O/l 012000 

COMPARATWE DIbdLUTiOM STUDlES Mmd of . -x*o IS-1 
JJSP qepbmus 1.100 RPM, 900 ml Shh w DH @d 

TOLERANCE: NLT 60%tQ) ol ths Meted mnaunl 01 Q&&!02(MetewalDmtl ie dirsolvecl in 120 rnk.M~&, 

. ODUCT, 
MmAXALONE TABLETS 400mg 
tot Y: ND-637 
lmtalive Enp. Dare: 0812002 
Ten Dow 1 I f0212000 

(PERCENT DISSOLVE0 IN MINUTES) 

q This is tha Imnsc!IpIlon of the laboratory records, 
A 

Transcription checked by DATE: 



COMPARATliE DISSOLUTION STUDIEQ 

METAXALONE TABLETS, 400 MG 
USP Apparatus 1,100 fWM, 900 mL, Sh. intestinal Fluld pH 6.8 

0” 
00 
G 

Meiatfslone Tablete, 4OOmg 
USP Apparatuo 1,100 IWM, 900 mt,Slm. Inteathl Fluld pH 6.6 

lM)--- ._ . . . . . . --.- -.--- *-. . ..-- - . . -_, -.- . -. - . -. ._ -.-.- *.- .--... . . 
Qo- 
alo- j I mmrKbu3l H 70 80 - - 

1 

+skabtn{M333bl3)~1rbh~tdY8sm -0-Melvrbne1~4oome 1 

Ji w- 
B 40. 
bp 30- 

2oA 

0 40 60 a0 100 120 

Tim8 (mln) 
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Mcmalour Tablrq 4Qo ng 
~bbrruiatcd New Drug A@a~a 

I 

Additional dissolurion r~niag using varkus media and paddle speeds was done to support the 
origipd in-vitro ccmpadve, dissoitiou dam presented in the beginaing of rh;s subsetziou 
(Sechn VU.). Comparative diisolution d8ra for !? 4-s units of the Test product versus It 
dosage uaiu, of the rcfeFencc producr, from rhe same low used in the in vivo bioequivalencc study, 
follows: 

Dissoiucion Mehod: USP 411s 
AppmW: 1 (bssker) 
RPM: la0 

Medium: Simulawd Gastic FIaid PI;1 12 
Volume; 900 mL 

Tolerance (Q): Nor Less Than 60% (Q) of the lab&d amount of Cl2Hl $W3 
(Metmalone) is dissolved in 120 minuws 

NOTE: ll-16 bald rype in rhe above table rcprescr~rs the difference between Zenith Goldline’s 
es&ished merfiod and ~ecifkarion for disolurion resting and drc testing performed 8s s~ppotiag 
in-vizro data. 

1 



Lot #: ND-637 
TanWve ENS. Date: 0612002 
Test Dew 111212000 

al 8 I 6 I 

jJFfE#WCE PRODUCT, 
SKELAXIN IMETAXAL&E, 400 MG TABCETS 
iot #:GS7i9A 
Exp. Date: 0512002 
Test Dale: 7011 l/2000 

IPERCENT’ DlSSOtVEO IN MINUTESI 



COMPARATIVE OISSOLUTION STlJDlES 

METAXALONE TABLETS, 400 WlCi 
USP Apparalus 1,100 RPM, $00 mL, Slm. Gastric Fhld pH 1.2 

Metexalone TableI.e, 4lWmg 
USP Apparatue 1,l @O RPM, 900 mL,Sim. Gertrlc fbid pH I .2 

yoQ l.. . -. . . - - -. --. . . _.--. -- _ _ . . . . -. . . . . . -- _.--- L1-..- ---. .--_.. -. - 
ilo- 1 
so- + Mltuolnlw fdlM1 romnp inlr Ho437 . 

: 

w 70. +~Skotrln(rlaxrbne)4OO~'leblrlbfflR06nBA 
% 60. 50. I 
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a 40- 
E 30. 

20- 
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Time (min) P 
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